animal strains of these two species may be considered potential human pathogens.
Bacteria belonging to the genus Yersinia are widely distributed in the environment. Some species are foodborne pathogens that cause gastroenteritis, mesenteric lymphadenitis, and terminal ileitis. These organisms may also cause extraintestinal diseases, such as septicemia associated with respiratory problems, liver abscesses, arthritis, cholangitis, pneumonia, and pharyngitis (6) .
Multilocus enzyme electrophoresis (MEE) was first adapted for use with prokaryotes by Selander et al. (16) , and this technique makes it possible to differentiate strains on the basis of allelic variation at individual gene loci for taxonomic and epidemiologic purposes. With MEE, strains are characterized by the electrophoretic motility of a large number of metabolic enzymes, which are detected by chromogenic reactions. The electromorphs of each enzyme represent different alleles at the corresponding structural gene locus. If a sufficient number of different enzymes (genes) are included in the study, each isolate is characterized by a pattern of electromorphs called an electrophoretic type (ET), which may be equated with the bacterial genotype (17) . Therefore, MEE may be used for both epidemiologic studies and population genetics.
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Specific staining for catalase and specific staining for glutamic-oxalacetic transaminase were performed by using the method of Harris and Hopkinson (9) .
Statistical analysis. Statistical analysis of the data was performed with a computer program designed by T. S. Whittam and R. K. Selander. The genetic diversity (h) for each enzyme locus was calculated as follows: h = (1 -cxi2)[nI(n -1)], wherexi is the frequency of the ith allele and n is the number of ETs. The mean genetic diversity (H) was the arithmetic average of all of the h values for the 18 enzyme loci. The genetic distance between a pair of ETs was expressed as the proportion of loci at which dissimilar alleles occurred (mismatches) (12) . Clustering of ETs was performed by the average-linkage method from a matrix of coefficients of pairwise genetic distances (18) . Cluster analysis and dendrogram. The genetic relationships among the 244 isolates and the allocation of these isolates to the species mentioned above as determined by classical methods are shown in Fig. 1 .
RESULTS
The mean genetic diversity among the 168 isolates of Y. enterocolitica was 0.372. The dendrogram in Fig. 1 The 13 Y frederiksenii isolates formed three major clusters (Fig. 1, clusters I, II, and III) . Clusters I and II were separated by a very great genetic distance (0.7). The genetic distance between these two groups and group III was even greater (more than 0.8). In fact, Y. frederiksenii group III was more closely related to Y. kristensenii than to Y. frederiksenii groups I and II. Interestingly, isolate 29 was classified by using classical biochemical reactions as Y.
frederiksenii, but according to MEE data this isolate, which formed ET 83, was more closely related to Y. enterocolitica. The isolates of Y. pseudotuberculosis, as well as those of Y. bercovieri, were closely related to one another. The human strains of Y. kristensenii were genetically more closely related to one another than the environmental strains of the same species. Furthermore, ETs 94 and 95 were also more closely related to Y. mollaretii. ETs 14, 96, and 137 each represented the genotype of a single isolate of Y aldovae, Y mollaretii, and Y ruckeri, respectively. Among the 39 Y. internedia strains, 34 distinct ETs were identified. All but three ETs among the 39 isolates represented only one genotype. ET 130 represented the only human isolate of Y. intermedia and differed from the other ETs belonging to the same species at as many as nine loci.
Genetic structure in relation to serotype and phage type.
The 244 isolates of Yersinia species belonged to many different serotypes. Serotype 0:3 was represented only among Y. enterocolitica biotype 4 strains. This finding was at variance with the results of Caugant et al. (5), who found strains belonging to serotype 0:3 that were members of other Yersinia species.
A few serotypes were found among strains belonging to different Yersinia species, and these strains were genetically very distantly related to one another. In our collection of 244 strains the following four phage types were found: VIII, X3, Xo, and Xz. In cluster A, Y enterocolitica biotype 4 strains were lysed by phage type VIII, Y. enterocolitica biotype 2 strains were lysed by phage type X3, and Y enterocolitica biotype 3 strains were lysed by a variable phage image (Xz). Cluster B was composed of 20 phage type Xo isolates and 25 phage type Xz isolates; for six cluster B isolates phage typing was not performed.
DISCUSSION
The dendrogram revealed variable genetic distances among the different Yersinia species, and this result is consistent with the results of DNA hybridization studies which showed different levels of DNA homology among the species belonging to the genus Yersinia (1-4, 20) .
Furthermore, the dendrogram revealed some noteworthy findings which are not revealed by classical identification. However, according to our dendrogram (Fig. 1) 
